Department for Transport
Landscape in WebTAG
Final Methodology Report Annexes

** TEMPLE
eftec

economics for
the environment

ANNEX 1: Literature Review

Contents
ANNEX 1: Literature Review

Abbreviations

Annex 1. Review of Supporting Evidence

2.0

1.1 Landscape Appraisal and WebTAG

1.2 Coverage of Landscape in WebTAG

1.3 Landscape Appraisal in WebTAG
1.31 Classifying Landscape Impacts
1.3.2 Identifying the People Affected by Landscape Impacts
1.3.3  WebTAG Landscape Appraisal in Scheme Development
1.34 Design manual for roads and bridges

1.3.5 Monetary values for landscape in supplementary VfM guidance

1.3.6  Comparing WebTAG to Natural Capital Assets and Ecosystem Services

1.4 Potential Landscape Valuation through Value Transfer
1.4.1 UK Value Transfer Guidance (2010)
1.4.2 Method development since 2010
1.4.3 Unit values in Value Transfer
1.5 Potential for Primary Landscape Valuation
1.5.1 eftec et al Scoping Studies
1.5.2  Atkins et al (2013) Review of WebTAG and Ecosystem Services
1.6 Conclusions on Valuing Landscape in WebTAG
Review of Economic Valuation Literature
2.1 Environmental Values Lookup Tool
2.1.1 Comparisons of Coverage
2.2 Valuing the Services Covered by the Current Landscape Values
2.3 Landscape Aesthetics
2.4 Air Quality
2.5 Noise Regulation by Vegetation
2.6 Recreation
2.6.1  ORVal

= 00 N O O b b W W WA A

W W W W W W N N N NN =2 A A oA o A Qa
© 0o N AN ~ ©O OO D =~ 00O 00 N OO PN~ p

WWW.TEMPLEGROUP.CO.UK



Department for Transport

Landscape in WebTAG .E. T E M P L E

Final Methodology Report Annexes
eftec wms
the environment

Box A2.1 Comparison of time valuation in ORVal and WebTAG 43
2.6.2 Senetal (2014) and UKNEA 44
2.7 Carbon 44
2.8 Other Evidence for the Supplementary VfM guidance Land Types 45
2.8.1 Urban Habitats 45
282 Habituation 46
2.8.3  Adjustment of house prices 46
3.0 Potential Valuation Approaches in WebTAG 47
3.1 Comparison of Supplementary VfM Guidance Landscape Values to Current Evidence
47
3.2 Integrating natural capital and ecosystem services 49
3.2.1 Ecosystem Services from ODMP (2001)/ DCLG (2006) used in the supplementary
VfM guidance 49
3.2.2 Using Ecosystem Services and Natural Capital in Valuation 50
3.2.1 Options to Adjust WebTAG 51
Annex 2. Project Case Studies 56
1 Introduction 58
1.1 Selection and Purpose of Case Studies 58
1.2 Methodology 60
1.2.1  Area of Land Impacted 60
1.2.2  Landscape Aesthetics 60
1.2.3  Air quality 62
1.2.4  Noise regulation by Vegetation 62
1.2.5  Recreation 63
1.2.6  Carbon sequestration 64
1.2.7  Sensitivity Analysis: discount rates and time horizon 64
1.2.8  Sensitivity testing of landscape “footprint” 65
2 A14 Cambridge to Huntingdon improvement scheme 67
2.1 Landscape aesthetics 69
2.2 Air quality 70
2.3 Recreation 72
2.4 Carbon 73
2.5 Following the “Supplementary Guidance on Landscape” 74
3 Improving the A3 at Hindhead 77

WWW.TEMPLEGROUP.CO.UK



Department for Transport

Landscape in WebTAG .E. T E M P L E

Final Methodology Report Annexes
eftec wms
the environment

3.1 Landscape aesthetics 79
3.2 Air quality 80
3.3 Recreation 81
3.4 Carbon 84
3.5 Following the “Supplementary Guidance on Landscape” 84
4 Great Western Main Line Electrification: Reading to Didcot 87
4.1 Landscape aesthetics 87
4.2 Air quality 88
4.3 Carbon 89
4.4 Noise regulation by vegetation 90
4.5 Following the “Supplementary Guidance on Landscape” 90
5 Conclusions 93
5.1 Appraisal methods 93
5.1.1 Landscape aesthetics 93
5.1.2  Air quality 93
5.1.3  Noise 93
5.1.4  Carbon 93
5.1.5  Recreation 94
5.1.6  Compensation 94
5.2 Appraisal assumptions 94
5.3 Comparison of the new valuation versus the current guideline 95
5.3.1  A14 Case study 95
5.3.2 A3 case study 95
5.3.3 GWME Case Study 96

WWW.TEMPLEGROUP.CO.UK



Department for Transport

Landscape in WebTAG .E. T E M P L E

Final Methodology Report Annexes

eftec coomewr

Abbreviations

ANCON
ANN
AONB
AQ
AST
BBOP
BEIS
CBA
CEH
CS
DALY
DBA
DCLG
DECC
DFT
DMRB
CEP
ES
ESS
EIA
ELC
EVL
FCERM
GDP
GHG
GIS
GWME
IGCB
IMR
LCM
LBAP

Aircraft noise contour

Artificial neural network

Area of Outstanding Natural Beauty

Air quality

Appraisal summary table

Business Biodiversity Offset Programme
Department for Business, Energy and Industrial Strategy
Cost Benefit Analysis

Centre for Ecology and Hydrology
Consumer surplus

Disability-Adjusted Life Years

Decibels

Department for Communities and Local Government
Department for Energy and Climate Change
Department for Transport

Design Manual for Roads and Bridges
Collingwood Environmental Planning
Ecosystem service

Ecosystem Services

Environmental Impact Assessment
European Landscape Convention
Environmental Value Look-up

Flood and coastal erosion risk management
Gross Domestic Product

Greenhouse gas

Geographical Information Systems

Great Western Mainline Electrification
Interdepartmental Group on Costs and Benefits
Impact Mitigation Regulation

Land Cover Map

Local Biodiversity Action Partnership

WWW.TEMPLEGROUP.CO.UK 1



Department for Transport

Landscape in WebTAG

Final Methodology Report Annexes

LCA
LU
MAC
MENE
MRM
NAO
NC
NCC
NERC
NIC
NOx
NPV
ODPM
OLE
ONS
ORVal
PES
PV
QALY
RP
RSPB
SP
SPA
SSSi
STPR
TEV
TfL
TGF
UKNEA
WTA
WTP
ViM
val
ZVI

Landscape Character Assessment
London Underground
Marginal abatement cost

Monitoring Engagement with the Natural Environment

Meta-regression models
National Audit Office
Natural Capital

Natural Capital Committee

Natural Environment and Rural Communities

National Infrastructure Committee
Oxides of nitrogen

Net present value

Office of the Deputy Prime Minister
Overhead line electrification

Office for National Statistics
Outdoor Recreation Valuation tool
Payment for ecosystem services
Present value

Quality-Adjusted Life Years
Revealed preference

Royal Society for the Protection of Birds
Stated preference

Special Protection Area

Site of Special Scientific Interest
Standard time preference rate
Total Economic Value

Transport for London

Trip generation function

United Kingdom Natural Ecosystem Assessment

Willingness to accept
Willingness to pay
Value for money
Visual Quality Index
Viewshed

WWW.TEMPLEGROUP.CO.UK

** TEMPLE
eftec

the environment



Department for Transport

Landscape in WebTAG .5. T E M P L E

Final Methodology Report Annexes
eftec wms
the environment

Annex 1. Review of Supporting Evidence

1.1 Landscape Appraisal and WebTAG

This Annex examines the approach to landscape appraisal in WebTAG, including the monetary
values used, the context of approaches that can inform economic valuation, such as ecosystem
services and natural capital. It also considers how the study outputs could fit into WebTAG,
especially use of monetary values through value transfer, and the potential role of primary valuation.

1.2 Coverage of Landscape in WebTAG

In a transport scheme appraisal, landscape is most often included in a value for money assessment
as a non-monetised impact, alongside other environmental impacts. WebTAG Unit A3, Section 6
provides guidance on how a non-monetised assessment of these impacts can be undertaken. This
approach was developed by the Department for Transport together with Natural England, English
Heritage and the Environment Agency.

The WebTAG non-monetised assessment is wide-ranging and covers the impact of proposals on
various aspects of landscape that affect the wellbeing of the public. This is combined with an
understanding of the local and national importance of the landscape, and its relative rarity and
substitutability. It considers different landscape features, their visibility and accessibility, and how
they combine to give a landscape its holistic values.

However, landscape professionals regard some aspects of landscape value as intrinsic and
originating from a different value construct compared to the instrumental basis for monetary valuation
based on welfare economics theories.

As described in Section 2.1 of the main report, the environmental impacts currently covered in the
WebTAG guidance include Noise, Air quality, Greenhouse gases, and the Environmental Capital
Approach which includes Landscape, Townscape, Historic Environment, Biodiversity and Water
Environment.

Within scheme appraisals, monetary values are particularly useful because they can inform trade-
offs and resource allocations, within the context of overall value for money guidance for new
transport proposals'. WebTAG states that “...where possible, it is preferable for impacts to be
measured in monetary values (monetisation)” (#3.21). At present, monetised impacts are classified
as ‘established’, ‘evolving’ or ‘indicative’ and this determines whether they are included within initial
or adjusted value for money metrics or considered outside these metrics in terms of the ‘switching
values’ that would be required to alter the value for money categorisation of the investment. In
addition, some impacts are deemed to be non-monetised.

As noted in Section 2.1 of the main report, landscape impacts are currently the subject of specific
Supplementary VfM Guidance. This sets out the current method for valuing landscape impacts in
monetary terms and is a key area of focus of this research project. At present, landscape is deemed
to be an indicatively-monetised impact used for value for money purposes, due to uncertainties
around the robustness of assessing the impact of transport schemes on landscape and expressing
that impact in monetary values, in a generalisable and quick way. The presence of non-monetary

! DfT (2017) — Value for Money Framework.
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impacts in WebTAG appraisals helps capture non-monetised effects, but reduces the ability to
assess trade-offs systematically, therefore putting greater reliance on decision-makers’ judgement.

1.3 Landscape Appraisal in WebTAG

The WebTAG-recommended approach to landscape assessment, and the five steps comprising this,
are described in Section 2.2 of the main report. This section provides background information on
how landscape impacts are classified and assessed.

1.3.1  Classifying Landscape Impacts

Within Landscape Character Assessment (LCA), and therefore landscape appraisal that uses LCA,
Landscape perception includes all of the senses. This is illustrated in Figure A1.1, which reproduces
Figure 1 of the 2014 LCA Approach (itself directly adapted from the 2002 guidance), and which
shows the range of factors generally considered to be part of landscape.

Touch/feel

Figure A1.1: Factors Considered Part of Landscape. (Source: Figure 1 of the 2104 LCA Approach.

The wider range of factors shown in Figure A1.1 have some implications for overlaps with
WebTAG:
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- Aesthetics and smell or air pollution are part of Landscape and should be considered in
landscape assessment. This superficially seems to overlap with the assessment of air quality
impacts elsewhere in WebTAG. However, air quality assessment is based on the health
implications of air pollution, whereas in Landscape category it's about the benefit of
cleanliness of air as part of experiencing the landscape. Therefore the risk of double-counting
seems low.

- Historic and built environments are also part of Landscape, but similarly are covered
elsewhere (under cultural heritage) in WebTAG. In addition, they are not strictly part of natural
capital and so we suggest they are omitted from the scope of this project. However, an aspect
of cultural heritage is reflected through its contribution to recreation and aesthetic values. It
is also relevant to note that historic environment features and natural capital are not
completely independent - heritage can contribute to landscape quality, such as where
heritage assets (e.g. a Manor House) are linked to natural capital (e.g. hedgerows denoting
its agricultural boundaries).

The various terms used to describe landscape value are represented in Figure A1.2 below, showing
definitions of ‘landscape quality’, ‘scenic quality’ and ‘landscape value’ and how these concepts are
linked.

Landscape Value

The relative value that is attached to
different landscapes by society

Landscape Quality Scenic Quality

| ]
Condition of landscape Intactness of Influence of Visual interest of patterns
features & elements landscape incongruous features & composition of elements|
3 A Memorable views
NEnHEE POt & landmarks
. et . Bl Cognitive sensory
dravaling HhioUah stimuli: smell, sound
s Ecological 3 i
Landscape value. Based on Guidelines

for Landscape and Visual Impact
Assessment (3@ edition) p157

Distinctive sense
of place

Appeal to the
senses

Striking
landform

Contrast

Figure A1.2: Typology of Landscape Value.

'‘Landscape quality' relates to the condition or physical state of the landscape; 'scenic quality' relates
to the pattern or composition of landscape elements within a landscape which appeals to the senses
(mainly visual) and; both of these are used, along with other indicators such as tranquillity and
natural/cultural heritage, to determine 'landscape value'.

The range of features covered in Landscape Character Assessment and the relationships between
type of landscape value make demonstrating consistent appraisal of landscape impacts more
difficult. This is compounded by landscape quality not just being a function of the presence of
desirable features (e.g. trees, a river, a waterfall), but also (i) their spatial configuration and visibility
(which depends on topography/access points/vegetation), and (ii) how important those features are
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to the character of the landscape in question. For example, a hedgerow has a higher importance in
a landscape where the pattern of hedgerows is a key defining feature, such as a valley side
landscape than in a landscape where the pattern is less apparent, such as a flat floodplain.

These important features are often described in a Landscape Character Assessment as the key
characteristics of the landscape. Projects that have a direct effect on the key characteristics of a
landscape have a higher impact than those which affect less prominent features.

1.3.2 Identifying the People Affected by Landscape Impacts

An important part of appraisal is to identify how many people are affected by the landscape impacts
of a project and how (through which interaction with the landscape and in which direction — gain or
loss). Relevant population depends on the types of benefits (i.e. use and non-use) considered, but
should include residents and others enjoying landscape, particularly those engaged in outdoor
informal recreation. Those at work, travelling by car or involved in formal sports could be considered
to have lower values for landscape per person, but could become important in terms of landscape
impacts and people if large numbers of them are affected. It is important to note that where transport
infrastructure impacts on landscape, it can reduce the value of that landscape to certain population
groups (e.g. recreational users), but also impact the size of those groups (i.e. reduce access for
recreation) if there is physical severance or disruption of the ability to enjoy the landscape.

The population might also be scales relative to the status of the landscape, with nationally designated
(e.g. National Parks, AONBs or Heritage Coast) being of value to people even if they don't visit -
potentially even the entire national population. Local population can consider the impacts on
households directly affected by a project (quantified as the number of households affected). Impacts
on visitors to the landscape could be assessed based on visitor numbers to points in the landscape,
or numbers to a length of national trail or footpath affected (before and after the transport scheme).
Numbers using individual footpaths are estimated in the ORVal model (see Section 2.6.2 of the main
report). The effects of severance and fragmentation of a route network and thus on visitor experience
along the network is also relevant.

1.3.3 WebTAG Landscape Appraisal in Scheme Development

In relation to landscape, current WebTAG advice can be followed at all stages of development of a
scheme. Topography and form, tranquillity, the presence of historic or traditional landscape
elements, and land cover can be examined from the earliest stages, and reported systematically
using the WebTAG Landscape Appraisal Worksheet. The level of detail, and the robustness of the
conclusions of the appraisal, will increase as the design of the scheme progresses. This will be
particularly the case once surveys on site can be undertaken rather than relying on information that
is already likely to be available from mapping and online sources. On this basis, it is relatively
straightforward currently to deliver an appraisal that is proportionate to the stage that a scheme has
reached.

Designing a proportionate appraisal effort should also be considered in relation to:

e The size of transport schemes, which can be defined as spatial area, financial value or
volume of transport movement;

e The number of people likely to be affected by the impacts of the scheme;

o The expected sensitivity of overall results of WebTAG to the value of landscape impacts (for
example, where a lower landscape impact scheme is already favoured in WebTAG,
landscape appraisal becomes less critical); and
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e The potential cost/extent of mitigation for landscape impacts. Where mitigation is greater,
measurement and valuation of the impacts being mitigated becomes more important.

The approaches described above show that landscape assessment and economic valuation
evidence for transport schemes use more detailed approaches than the current landscape element
of WebTAG. They use typologies of impacts (e.g. features of landscapes and services/ benefits for
valuation). However, these typologies are not particularly compatible. Landscape is largely
qualitative and also discursive, specifying stakeholder input. Economic valuation is mainly
quantitative and elicits information about preferences (and hence values) without necessarily
engaging stakeholders directly in the scheme development.

1.3.4 Design manual for roads and bridges

Beyond this, more detailed guidance is provided by both Highways England’s “Design Manual for
Roads and Bridges” (DMRB)? and the Landscape Institute®. The DMRB recommends that the main
steps to be taken in carrying out landscape assessment are:

o Data collection (field and desk studies);

o Description of the baseline landscape;

e Landscape classification;

o Identifying potential impacts of the scheme; and
o Assessing significance of impacts identified.

The DMRB indicates that broadly the same information is required at each stage, but the level of
detail will increase as the scheme progresses.

The Landscape Institute Guidance advises following a similarly-structured approach, comprising:
e Screening;
e Project description/specification;
e Scoping;
e Baseline;
¢ Identification and description of effects;
o Mitigation;
e Evaluation of effects; and
e Engaging with stakeholders.

In examining the approaches to valuing landscape, and making recommendation as to how WebTAG
guidance may be updated, the study will consider the need for data requirements of any revised

Highways England (1993) — Design Manual for Roads and Bridges — Vol. 11, Section 3, PART 5 Landscape Effects.
Landscape Institute/[EMA (2017) — Guidelines for Landscape and Visual Impact Assessment — 3 Edition, Routledge.
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approach remain consistent with current best practice in terms of landscape assessment within the
EIA, and current best practice transport appraisal methods (as demonstrated in the forthcoming case
studies).

1.3.5 Monetary values for landscape in supplementary VfM guidance

The monetary values used in the supplementary VfM guidance are expressed as £ per hectare and
are taken from benefits of different land types reviewed in ODPM (2001), as described in DCLG
(2006). Those values were obtained from an extensive literature review which consolidated and
considered evidence from 47 relevant studies, mainly from the UK but also from the US, Europe and
Australia dating from 1984 to 2001.

There have been other studies since then, some using methods that have been developed after that
review. This points to the need to update this aspect of the supplementary VfM guidance.
Nevertheless, in this section we summarise that study and inflate its estimates to 2017 prices for
comparison (as shown in Table A1.1).

The values are intended to represent all the ecosystem services (i.e. benefits) provided by a given
type of land as much as data in the individual studies allow. This is the ‘bundle’ approach, all benefits
estimated over time and expressed as £ per hectare of land as a total. The values are differentiated
across seven land types, and range from £0.03m to £16.8m per ha (present value in perpetuity, 2017
prices) and are applied to direct losses of habitat, and to areas impacted adjacent to schemes.

The range of values across these categories illustrates the importance of both type of land and
proximity to population in determining the importance of values and impacts. For example, extensive
agricultural areas, usually in the uplands, and areas closest to people (e.g. urban parks, greenbelt)
both have relatively higher values. This indicates that there are different types of services/benefits
being captured in these values.

The technical scope and measurement of landscape values in the supplementary VfM guidance is
the specific set of natural capital assets and services as captured in the values in Table A1.1. This
is different to the use of the term landscape as a descriptive term, as assessed in non-monetary
landscape appraisal techniques.

It is assumed that, alongside any revisions to monetary valuation approaches, the qualitative
landscape appraisal guidance within WebTAG will continue to apply, using an approach based on
landscape character assessment guidelines. In particular, issues such as landscape, capacity,
sensitivity and setting, and the holistic and intrinsic values of landscape, will continue to be appraised
in this manner.

WWW.TEMPLEGROUP.CO.UK 8



Department for Transport

Landscape in WebTAG .E. T E M P L E

Final Methodology Report Annexes
eftec wms
the environment

Table A1.1: Values for different land types in the supplementary VfM guidance on landscape appraisal

Land Type Value per ha per Present Value Comments
year (£)?(2001) per ha (£) (2017
prices, infinite
period)®
Urban core 75,153 16,792,186 Central urban area. Examples
include public spaces and city park.
Urban Fringe 1,237 276,395 Areas of transition where urban
(greenbelt) areas meet countryside.
Urban Fringe 3,758 839,688 Forested land on urban fringes,
(forested land) more valuable than typical urban
fringe.
Rural forested land | 9,222 2,060,564 This value represents the range of
(amenity) forests in the UK, including both
commercial and amenity forests.
Agricultural Land 4,384 979,561 Areas of rough grassland where
(extensive) extensive agricultural practices such
as sheep farming dominate. May
include farm buildings forming part
of the agricultural holdings.
Agricultural Land 143 31,952 This type of land is usually in
(intensive) farmland under intensive agriculture
(usually land under food production).
May include farm buildings forming a
part of the agricultural holdings.
Natural and semi- 9,208 2,057,436 This includes uncultivated areas,
natural land wetlands and areas with nature
conservation designations.

a. Source: ODPM, 2001

b. 2001 figures are updated to 2017 prices using the Consumer Price Index. For Present Value in
perpetuity calculations a percentage rate (p) of 0.03 of appreciation of WTP over time is applied to
WTP values. HMT Green Book discount rates are applied (starting at 0.035), but as these decline after
30 years a default discount factor is used, based on Harvey et al (1997), of 0.001.

Values in Table A1.1 are presented in 2017 prices, which were arrived at by adjusting the 2010
values from the supplementary VfM guidance using the GDP deflator from the WebTAG Data Book
for air quality*. The 2010 values in the supplementary VfM guidance are derived from the ODPM
2001 values (see table notes). In ODPM (2001), for the international studies, original values were
converted to UK values using financial exchange rates in the year of the data, which were then
deflated as above to arrive at 2001 pounds sterling.

4 These values could also be uprated to allow for income growth. The discount rates used were drawn from a draft guidance on
discounting published in the Green Book 2018 update during the project, which enabled testing of different assumptions. They vary
slightly from the final recommended approach in the Green Book so should be treated as illustrative, rather than a reflection of UK
Government appraisal guidance. For example, our test does not include income uprating
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DCLG (2006°) draws on the values reviewed and collated in ODPM (2001), which covered 47
studies. The maijority of the values from the review present welfare value estimates for environmental
benefits provided by different types of undeveloped land. The studies from which valuation evidence
was taken were selected according to the following criteria:

e Study subject: the review was limited to those studies estimating the monetary value of
relevant external benefits, namely:

o Recreation: refers to activities such as sport (both formal and informal), leisure and
tourism;

o Landscape: refers to the fabric of the land into which development is placed, along
with a constantly evolving entity fashioned by that development;

o Ecology: refers to the habitats of plants and animals which comprise the natural world,
and the particular assemblages of plants and animals which are a part of those
habitats;

o Cultural Heritage: refers to the rich legacy of buildings and other artefacts, which
underpin long periods of settlement of a land;

o Hydrology: refers to the provision of natural hydrological regimes;

o Air Quality and Climate: refers to the modification of the micro-climate through
variance in albedo;

o Tranquillity: refers to the role of undeveloped land in reducing exposure to noise,
vibration, and excessive light for local residents;

o Accessibility: refers to the provision of green corridors that weave their way through
the urban fabric, providing pedestrian and cycle routes; and

o Soil: refers to the provision of nutritional and mineral soil resources.

There were, in fact, no studies available for tranquillity and accessibility, and several services
only had values for a subset of the land types. Second, only those studies valuing benefits
associated with the types of undeveloped land were selected.

e Study context: empirical evidence (and indeed psychological literature and alternative
economic theories) show (and predict) that context can influence the amount of WTP (and
WTA — willingness to accept compensation) significantly so that people tend to be willing to
pay more to maintain quality and avoid deterioration than they are to improve quality. Thus,
using studies that estimate preferences to improve environmental resources would possibly
lead to the underestimation of the losses if development (and negative impact on landscape)
is allowed. Therefore, the review focused in those studies that measure people's WTP to
maintain the current status of an external benefit or to avoid a deterioration in that status.

e Study origin: Following the first choice of studies originating in the UK, the second choice
for selection is for studies from countries that have similar socio-economic characteristics,
where there are no studies in a particular cell of the land type, this criterion was relaxed.

o Study methodology: Only studies that use robust methodologies that are based on the
theory of welfare economics were selected. These included studies that use both revealed
and stated preference techniques. The database contained more studies using stated than
revealed preference techniques. One reason for this was that there seemed to be more

5 DCLG (2006) Valuing the external benefits of undeveloped land: main document. London.
http://webarchive.nationalarchives.gov.uk/20120920043019/http://www.communities.gov.uk/documents/planningandbuild
ing/pdf/158136.pdf
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stated preference studies in the literature at the time. But another, possibly more important,
reason was that revealed preference (especially hedonic pricing) was found to be too specific
to the characteristics of the actual market they are associated with to be appropriate
indicators of external benefits elsewhere. They are also specific to the impacts that have
already been experienced, while stated preference can be used to value impacts yet to
happen.

o Quality of statistical results: Studies that report their results in a way that allows the
assessment of their validity and reliability were selected, so that studies which reported very
poor statistical results were excluded.

e Study age: Design and application of economic valuation technical evolve constantly.
Therefore, only those studies undertaken in or after 1990 (with bias towards the second half
of that decade) were reviewed in the first instance. However, several studies that took place
before this cut-off date, but that filled a gap in the literature (or were deemed of acceptable
quality), were also included in the database.

1.3.6 Comparing WebTAG to Natural Capital Assets and Ecosystem Services

In order to update the current monetary values in the supplementary VfM guidance for landscape
impacts, we need to decide on which value evidence is appropriate and how to use them, while
taking into account the changes in the way landscape benefits are defined and measured since the
last iteration of these values; as well as updates in the literature.

As DfT (2016) recognises, “...it is the ecosystem services provided by natural capital that affect
public value, HMT and the Department for the Environment, Food and Rural Affairs (Defra)
recommend the use of approaches based on an understanding of ecosystem services to
measure impacts on natural capital in appraisal and value for money assessments.”

An Asset - Service matrix as shown in Figure A1.3 can be used to compare the natural capital
framework with the way land, landscape and benefits are covered by the supplementary VM
guidance. Definitions of the assets and services involved are provided in Appendix 1 as used by the
Natural Capital Committee in its work, such as its natural capital risk assessment (see NCC 2015 for
details).

The rows in Figure A1.3 are the natural capital asset categories recommended by the Natural Capital
Committee with the addition of ‘atmosphere’ as an asset. These rows are noticeably different to the
land types used to define monetary values in the supplementary VfM guidance (shown in Table
A1.1). They have similarities in that the land types reflect several of the asset categories, but are
different due to the land types also reflecting geographic context (e.g. to urban areas) which is a key
determinant of several monetary values.

The columns in Figure A1.3 are the benefits recommended by the Committee for valuation based
on ecosystem services®. To capture all natural capital, abiotic benefits could be added to the list of
benefits. Impacts on minerals are likely to be the main abiotic impact that is relevant to UK transport

8 An alternative typology is the Millennium Ecosystem assessment (MEA): provisioning, regulating and cultural. However,
as the priorities for WebTAG cover some but not all of both regulating and cultural services, there is no significant
advantage to using it. Both typologies can be expanded to accommodate greater detail where required.
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schemes. However, mineral resources are market goods, which should therefore be reflected in the
price of land and their exploitation should be captured in the appraisal of a transport scheme if the
scheme impacts on the value of mineral resources. This also applies to energy, food and fibre, so
all these columns are shaded blue.

The Natural Capital Committee’s natural capital assets typology captures Landscape Aesthetics,
Biodiversity and Water Environment. However, from a landscape professional’s viewpoint, this is not
considered to take full account of the cultural and perceptual aspects of landscape.

The shading in Figure A1.3 illustrates three relationships between landscape in the supplementary
VfM guidance and wider ecosystem services and natural capital assets:

Hashed cells are not considered to be significant for appraisal, either because the benefit is
not produced (e.g. minerals from the atmosphere) or are of very low value (e.g. food produced
from woodland). Therefore, they are excluded from project scope.

Blue shaded cells are impacts that are covered in parts of WebTAG other than landscape.
For example, ecology may be covered under the ‘Biodiversity’ environmental capital in
WebTAG. Therefore, blue cells are potential overlaps where there is a risk of double-
counting.

Cells with a dot are where a method already exists in WebTAG to assess impacts from
transport, but its practical application to landscape needs to be evaluated. For example,
WebTAG has methods to assess the impacts of vehicle noise, but within the landscape
category, it is the impact of trees in reducing noise impacts of transport that needs to be
assessed.

Figure A1.3 shows extensive overlaps between landscape and other parts of WebTAG across
different ecosystem services and natural capital assets:

Several services are market goods (energy, food, fibre and minerals) and therefore are
assumed to be captured under the monetary values of market impacts (especially through
land values) in WebTAG.

Other services are covered in both landscape and other WebTAG appraisal categories: urban
(townscape in WebTAG outside landscape), clean water and flood hazard protection
(hydrology), and wildlife (ecology).
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Figure A1.3: Asset-Service Matrix Showing Coverage of Landscape in WebTAG
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The cells in white are the priorities for any update to the landscape category in the supplementary
VfM guidance. They cover five services: aesthetics, clean air, climate regulation, recreation and
noise regulation. For three of these services there are already methods in use in WebTAG to
assess impacts from transport, so these will be a starting point to assess the effects of impacts
on landscape.

Over half of the cells in Figure A1.3 are shaded blue, suggesting that these ecosystem services
are currently captured in parts of WebTAG other than Landscape. Where there are overlaps, it
will be necessary to avoid double-counting by either:

a) Excluding them from the Landscape category and hence this study (i.e. potentially
overlapping impacts/ blue shaded cells), or

b) Including them within the Landscape category of WebTAG and recommend changes to
other parts of the WebTAG structure.

A complicating factor in this approach is that the current monetary values in the supplementary
VfM guidance (as described in Table A1.1) are bundled — they represent different groups of
benefits or services. If the most suitable values for landscape are part of a bundle that overlaps
with other areas of WebTAG, then using them will lead to double counting necessitating changes
to other areas of WebTAG.

1.4 Potential Landscape Valuation through Value Transfer

The process of transferring existing valuations from a context in which primary research was
undertaken (the study site) to a new ecological and socio-economic context (the assessment site)
is called “value transfer” or “benefit transfer”. This is an imperfect but frequently a valid alternative
to primary valuation (Liu et al. 2012) — in particular when projects are in outline stage and when
there are many hundreds and even thousands of small and similar assessments to make.

1.4.1 UK Value Transfer Guidance (2010)

In the UK, Defra published official guidance on how to select and adjust the existing evidence
(eftec, 2010). The key questions that are relevant for designing primary research for economic
valuation are also relevant for value transfer and apply to the valuation of the landscape impacts
of transport schemes:

1. What is the good?

In this case the answer is landscape. But how do we define it? It has many attributes and types
that are affected differently by different transport schemes. The challenge is to find a way that can
reflect this variety in a pragmatic way.

2. What's the change?

Economic valuation is about estimating the preferences of individuals for a change in the quality
or quantity of a good. It's not about the absolute value of it that will hold true in every context.
Therefore, the change needs to be defined and measured (in bio-physical and other quantitative
terms) first, before economic valuation can be added. In this case, it's not just about the hectare
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of land / area of landscape affected but also the resulting changes to various ecosystem services,
which can be assessed individually or as a bundle.

Individual ecosystem services can be valued separately and the values can be added up. This is
useful if services can be identified individually and impacted differently by a scheme (e.g. water
regulation service is not impacted but recreational opportunities are curtailed). As ecosystems
produce a complex and inter-related set of services, separate analysis of each service needs to
be undertaken carefully to avoid double-counting or indeed underestimating the synergies
between services.

Identifying and quantifying all the services provided by an ecosystem and valuing them as a whole
would be a ‘bundled’ approach. This is useful when, say, a transport scheme is likely to affect all
ecosystem services. This whole ‘bundle’ approach to valuing ecosystems would miss the nuances
of different services provided at different levels but should suffice at generating ball park figures
for initial planning stages.

3. Whose values?

As economic valuation is about individuals’ preferences, all affected individuals should count.
These include those who are directly (and positively or negatively) affected by the change
assessed; and indirectly (e.g. through paying for the cost of a transport scheme even if not
affected by the scheme in one way or another). In this case, affected groups include residents,
visitors, passers-by (e.g. those who drive by) and non-users.

4. Which monetary value evidence?

The key is that the evidence used needs to be appropriate and robust. Criteria reported from the
ODPM (2001) study in Section 1.2.4 are good examples of how this question can be addressed.

Several ‘valuation tools’ have been developed to combine qualitative and quantitative analysis to
reduce the effort needed for value transfer in appraisal. Examples include the Benefits
Assessment Guide of the Environment Agency for appraising investments in water quality in the
context of implementing the Water Framework Directive; and Economic Value Look-Up Tool
developed by eftec for Defra to make finding the relevant value evidence easier’. A review of such
tools to value the benefits of green infrastructure was conducted by eftec for Natural England®.

Some of the tools require a lot of the information about a specific landscape to be collected and
inputted by the user. Others contain a lot of the information from the literature already requiring
the user to make the necessary adjustments to adapt the estimates to their context.

14.2 Method development since 2010

Liu et al. (2012) describe how values may be transferred both spatially, across different sites, and
over time, but points out that this must be done with care, as most natural capital values are

7 https://www.eftec.co.uk/project/%20%09environmental-value-look-evl-tool

8 http://publications.naturalengland.org.uk/publication/6264318517575680
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context specific.

Significant expertise and applied experience is required to conduct value transfer with confidence,
and to understand when it is and is not appropriate (Natural Capital Coalition, 2016). For example,
Czajkowski et al. (2015) examined international value transfer in the Baltic Sea and showed
different preferences across countries and different individual values connected to respondents’
preferences and cultural backgrounds, and differences in the availability of substitute sites (e.g.,
lakes and rivers, the North Sea for Germany and Denmark).

Johnston et al's (2015) review of value transfer approaches cited Bennett's (2006) set of criteria,
including five key requirements for process validity, for assessing value transfer:

o Biophysical conditions in the source case must be similar to those in the target case;
o Scale of environmental change considered in the source must approximate the target;

e Socioeconomic characteristics of the population impacted by the change investigated in
the source must approach those of the target population;

e Frame or setting in which the valuation was made at the source must be close to that of
the target;

e Source study has to have been conducted in a technically satisfactory fashion.

For transfer of a WTP estimate to a different site and a different population, several approaches
are distinguished:

Unit value transfer

(1) a single unadjusted value — the value is taken from the original study and used in the
appraisal without any adjustments. Any significant “scaling up” or “scaling down” of benefits to
account for quantity differences between the study and policy site requires strong assumptions,
including that per unit WTP is invariant to the total quantity of the good consumed

(2) an adjusted value - the value from the original study is adjusted to reflect the differences
between the study and the appraisal in terms of the good, the change, the population affected
and other contextual factors, based on availability of data and expert opinion. For example, one
might use an appropriate price index to account for differences in real currency value between
the time period during which the primary study was conducted and the period for which benefit
estimates are required. These types of scaling adjustments often involve strong assumptions, the
consequences of which analysts should be aware of. For example, the simple (e.g., linear) scaling
of WTP estimates according to aggregate measures of income or purchasing power parity implies
strong assumptions about the structure of preferences. As a result, this type of ex post scaling or
adjustment will not always increase transfer accuracy. In some cases, it may be the source of
additional transfer error.

A variant of adjusted unit value transfer is the use of administratively approved values
(Rosenberger and Loomis 2003). In this case, transferred estimates are not provided through a
formal, quantitative adjustment of a prior benefit estimate, but are rather values derived using a
subjective and sometimes arbitrary process within a government agency, typically based on some
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combination of “empirical evidence from the literature, expert judgment, and political screening”
(Rosenberger and Loomis 2003, p. 456).

(3) a measure of central tendency such as a mean or median value from a set of prior
studies, or (4) a range of estimates from a set of prior studies. These are straightforward
extensions of the approaches described above. The primary difference is that the analyst uses
information from multiple prior studies rather than a single study. From these estimates one can
either conduct an adjusted or unadjusted unit value transfer using a measure of central tendency
or create a meta function (see below).

Function transfer

Function transfers use a benefit function derived from a primary study or set of prior studies to
calculate a welfare estimate calibrated to selected characteristics of a policy site (Loomis 1992;
Rosenberger and Loomis 2003). There are two primary requirements for a benefit function
transfer. The first requirement is that the chosen studies report a function that explains the
variation in value estimates using a number of explanatory variables (or factors). Second, such a
function can be run for the appraisal site using the data from the site on these factors.

It may be possible to develop valuation evidence that links values from a primary research into
landscape, with scoring of landscape features such as in Swetnam’s (2017) modelling of a visual
quality index (VQI) for different users (pedestrians, cyclists, car users) viewshed (ZVI). This
approach is not expected to capture the holistic value of landscape. However, it can potentially
capture a greater proportion of landscape value and/or do so more robustly (due to transfer validity
being tested against the numerical indexes used) than current approaches.

Meta-Analysis

Meta-analysis may be defined as the quantitative synthesis of evidence on a particular empirical
outcome, with evidence gathered from prior primary studies. Meta-analysis in environmental
economics is most often accomplished using statistical analysis, called meta-regression models
(MRMs). Within these models, the dependent variable in a classical or Bayesian MRM is a
comparable empirical outcome drawn from existing primary studies, with independent moderator
variables representing observable factors that are hypothesized to explain variation in the
outcome across observations.

Methodological factors shown to influence WTP in past MRMs include study type, survey
implementation method, response rate, question format, treatment of outliers/ protests,
econometric methods, and other factors.

1.4.3 Unit values in Value Transfer

In applying value transfer to transport schemes it is necessary to match the evidence on valuation
of environmental impacts to the expected impacts of the transport investment. For the impact
currently captured under landscape in the supplementary VfM guidance, this means using per ha
unit values, multiplied by expected hectares of land affected.

However, not all economic valuation evidence is generated in per hectare values. It may be
derived per person (e.g. visitor, resident) or per household. A further complication is the need to
link data to those holding different types of values (i.e. users/ non-users).
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The data in DCLG (2006) was generated from a range of studies with different units (hectare,
visitor o